Control of spiracles in silk moths by oxygen and carbon dioxide.
Spiracles of insects open in high carbon dioxide tensions and close in high oxygen tensions. However, the targets of these gases in insects have never been identified. In diapausing pupae of the cecropia silk moth carbon dioxide acts primarily and directly on the spiracular apparatus itself (muscle or neuromuscular junctions), whereas oxygen has as its primary target the central nervous system. The spiracle behaves as an independent effector in response to carbon dioxide; this is quite different from the situation in vertebrates, where carbon dioxide acts primarily on the central nervous system. The roles of various nerves in controlling spiracular activity are discussed.